Combination of erlotinib and naproxen employing pulsatile or intermittent dosing profoundly inhibits urinary bladder cancers.
Daily dosing of either non-steroidal anti-inflammatory drugs (NSAIDs) or EGFR inhibitors has been shown to prevent bladder cancer development in a N-butyl-(4-hydroxybutyl)nitrosamine (OH-BBN) induced rat model. However, these inhibitors cause gastrointestinal ulceration and acneiform rash, respectively, limiting their continuous use in a clinical prevention setting. We studied chemopreventive efficacy of pulsatile dosing of EGFR inhibitor erlotinib (42 mg/kg BW, once/week) combined with intermittent or continuous low doses of the NSAID naproxen (30 mg/kg BW/day, 3 weeks on/off or 128 ppm daily in diet) in the OH-BBN induced rat bladder cancer model. The interventions were started either at one or four weeks (early intervention) or 3 months (delayed intervention) after the last OH-BBN treatment, by which time the rats had developed microscopic bladder lesions. All combination regimens tested as early vs. late intervention led to the reduction of the average bladder tumor weights (54 to 82%; p<0.01 to p<0.0001), a decrease in tumor multiplicity (65 to 85%; p<0.01 to p<0.0001), and a decrease in the number of rats with large palpable tumors (> 200 mg) (83 to 90%; p<0.01 to p<0.0001). Levels of signal transduction markers, Ki-67, cyclin D1, IL1β, pSTAT3 and pERK, were significantly (p<0.05 to p<0.001) reduced in the treated tumors, demonstrating their potential utility as predictive markers for efficacy. These findings demonstrate that significant chemopreventive efficacy could be achieved with alternative intervention regimens designed to reduce the toxicity of agents, and that starting erlotinib and/or naproxen treatments at the time microscopic tumors were present still conferred the efficacy.